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 MEASURING DENSITY OF PENNIES
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PURPOSE: 
To determine and compare the densities of pre and post 1982 pennies.

MATERIALS: 
15 pre-1982 pennies, 15 post – 1982 pennies, balance, 50-mL graduated cylinder

PROCEDURE:
1. Work with one set of pennies at a time, either pre 1982 or post 1982 pennies. Find the mass of 3 pennies from one set. Record the mass in the data table to the nearest 0.01 gram.
2. Add 3 more pennies to the first group and obtain the mass of the 6 pennies. Record the mass to the nearest 0.01 gram.
3. Repeat step 2, each time adding 3 more pennies to those already on the balance, until you have used all 15 pennies.

4. Fill a 50-mL graduated cylinder to the 20-mL mark with water. Record your volume to the nearest 0.1 mL.
5. Still working with the same set of pennies, gently drop 3 of the pennies into the graduated cylinder. Make sure not to splash water and not crack the bottom of the graduated cylinder. Record the new water level in the data table to the nearest 0.1 mL.
6. Add 3 more pennies to the graduated cylinder, making a total of 6 pennies. Record the water level in the table to the nearest 0.1 mL.
7. Repeat step 6 until you have added all 15 pennies of the set to the cylinder. Record the volume of water after each addition to the nearest 0.1 mL.
8. Discard the water. Dry the pennies with a paper towel.

10. Repeat steps 1-8 using the 15 pennies from the other set. Record your data in the data table.

11. Complete the data tables. Find the net volume of each group of pennies by subtracting the original 20-mL from the total volume recorded for each group (column 3). Enter the net volume for each group in column 4 of the data tables to the nearest 0.1 mL.

DATA AND OBSERVATIONS: Include these tables in your report
Data Table #1

	Number 

of

Pennies
	Mass (g)
	Pre-1982 Pennies Total Volume in Cylinder (mL)
	Net Volume of Pennies  (mL)
	Density

	3
	
	
	
	

	6
	
	
	
	

	9
	
	
	
	

	12
	
	
	
	

	15
	
	
	
	


     Average Density   ___________________
Data Table #2

	Number of

Pennies
	Mass (g)
	Post-1982 Pennies Total Volume in Cylinder (mL)
	Net Volume of Pennies  (mL)
	Density 

	3
	
	
	
	

	6
	
	
	
	

	9
	
	
	
	

	12
	
	
	
	

	15
	
	
	
	


                                 Average Density    ______________
CALCULATIONS: Include your graph (staple or tape) into this section of your report 
1. Construct a graph of your results. Let the x-axis reflect the net volume of pennies (NOT NUMBER OF PENNIES) and let the y-axis reflect the mass of the pennies. Plot the data for the pre-1982 pennies first. Then draw a best-fit line.

2. On the same graph, plot the data for the post-1982 pennies, using a different color. Draw a best-fit line. 
· Make sure to include a title for your graph, label each axis with units and a label and include a key for each line drawn.

3. Calculate the average density for the 5 samples both pre and post. Record in data table. Show the complete set-up including formula for one of the samples. Also calculate the average density for all 5 trials. Record in table. INCLUDE CORRECT AMOUNT OF SIGNIFICANT FIGURES AND UNITS.

4. Compare the calculated density to the slope measured in the graphical analysis program. Set up as follows:
· Go to Graphical Analysis, double click on the X (then the Y) and enter

· X = volume (unit ml)

Y = mass (unit g)
· When finished entering data, go to “Analyze”, then “linear fit.”


5. Record slope and compare to average density.
DISCUSSION: Write a conclusion statement that answers your purpose, using complete sentences.

QUESTIONS: Answer using complete sentences.
1. Is Density a chemical or physical property?

2. How do the graphs compare? Describe their similarities and differences.

3.   Find the density of copper on Reference Table S. Compare the density of copper with the value for the slope of the
      line for the pre-1982 pennies.  Calculate the percent error (use the formula from Reference Table “T”) using  the 
      value on Table S as the accepted Value and your slope as the observed  value. SHOW ALL WORK; INCLUDE 
    CORRECT AMOUNT OF   SIGNIFICANT FIGURES AND UNITS.

4.  What is the density (slope) of the pennies minted after 1982? Compare the slope of the line for the post-1982 pennies  

     with densities listed for each  element on Table S. List five elements with a  density similar to your results.

5. Compare the melting points of the metals listed in question #4 to the melting point of copper using Reference Table S. Which metal could be inside the post-1982 pennies?

6. Based on your observations, are the two pennies composed of the same metal (s)? Explain.

7. If the year were rubbed off the penny, how would you determine if the penny was pre-1982 or 
      post-1982 without destroying the penny?
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